A formulation-enabled preclinical efficacy assessment of a farnesoid X receptor agonist, GW4064, in hamsters and cynomolgus monkeys.
The farnesoid X receptor (FXR) belongs to one of the human nuclear receptor superfamilies that regulate gene transcription. FXR is widely expressed in liver, gall bladder, intestine, kidney, and adrenal glands. It serves as a key controller of bile acid homeostasis through its regulation of bile acid synthesis, conjugation, secretion, and absorption. FXR is also known to play a role in lipid regulation, triglyceride synthesis, and lipoprotein metabolism and clearance. We used a commercially available FXR agonist, GW4064, as a model compound to assess preclinical efficacy in two species (hamster and cynomolgus monkey). The crystalline GW4064, however, was found to have limited solubility, which resulted in poor oral bioavailability. This made it difficult to assess in vivo efficacy at the exposure levels desired. The physiochemical properties of GW4064 were assessed and both salt and self-emulsifying drug delivery system (SEDDS) formulation were developed and tested. The SEDDS formulation was found to greatly improve the oral bioavailability of GW4064, and permitted the evaluation of FXR agonist target efficacy.